The 10th International Symposium on Robotics Research (ISRR 2001) was held from November 9 to 12, at Lorne, Victoria, in Australia. The ISRR series of symposia began in 1983 and have been held every two years since, under the sponsorship of the International Foundation of Robotics Research (IFRR). The goal of these symposia is to bring together active, leading robotics researchers from academia, government and industry to map out robotics research and applications, to define developing new areas and generally to mix big and small picture aspects of this field in a single-track format. Of the 40 papers presented at ISRR 2001, seven have been selected for this special issue; all these papers have gone through the proper review processes, including revisions.
Chahl, Srinivasan and Zhang explore the means by which the results of insect visuomotor behavior studies can be exploited as an optic flow mechanism for unmanned aerial vehicle (UAV) automated landing. This is an excellent example of how biologically inspired concepts can be applied to practical systems to simultaneously provide elegance, robustness and simplicity. Neither height nor air speed need be explicitly provided. Algorithms tested in the laboratory using a robotic gantry have been demonstrated in the field using small UAVs.
Kleeman champions the development and use of sonar technology as providing fast, accurate, reliable and cheap sensors for robotics research, particularly in the domain of natural landmark detection for navigation purposes. His paper presents a new sonar system that can accurately, in real time ("on-the-fly") classify planes, corners and edges using double pulse coding, which can simultaneously reject interference and perform classification. Compensation for platform velocity and rotation is also dealt with. The paper provides detailed analysis of all relevant aspects of the physics of sonar signal behavior and their relevance to environmental mapping for mobile robotics.
The paper by Miller is about parallel manipulators, which offer higher rigidity whilst being of smaller mobile mass than their serial linked counterparts, thus providing higher speed and precision at the price of their smaller comparative work space and the complexity of modeling their dynamics. The paper investigates the design of parallel manipulators to maximize their workspace volume and dexterity and how to model parallel robot dynamics effectively.
Cham, Karpick and Cutkosky, using the inspiration from the self-stabilizing gait behavior of insects, describe a stride period adaptation scheme for a hexapod running robot. The stride pattern of the robot adjusts to the terrain requirements or loading conditions. The results of studying running hexapod robots are described and the work presented put within the context of previous relevant research. This paper represents the second to be based on biomimetics.
Kanehiro, Hirukawa and Kajita describe the architecture of a humanoid robot platform known as the open architecture humanoid robotics platform (openHRP). In particular, the compatibility between simulation and physical experimentation is examined. The recent interest amongst the robotics research community is well served by this paper since the project described is one of the flagships of this new area of research and represents a serious and expensive commitment to this topic over a number of years of intense research.
Khatib et al. present a paper on the newly merging field of human-centered robotics. The need for robots to work cooperatively with humans is well established but the means of doing so efficiently and smoothly are far from solved in the general case. The paper concentrates on interactive haptic simulation where accommodating the modeling complexities of real-time dynamics and contact forces is very difficult. The paper addresses the computational challenges associated with simulating multiple contact/impacts between human-like structures.
Kelly presents an intensely detailed analysis of the physics of odometry, the sources of error in odemetry systems and their propagation. The thoroughness of this work is impressive, given that many earlier researchers have either used or discarded odometry as a localization tool without fully understanding its weaknesses and capabilities. This is clearly the definitive document on this topic.
Overall, the seven papers in this special IJRR issue represent a diverse set of windows into the world of high-quality robotics research, with a balance of detailed analysis and biological inspiration. They collectively testify to the intrinsic multidisciplinarity of leading robotics research.
